474                                THE METALLURGY OF GOLD.
the silver from dissolving and taking up the free acid. The refinery does not work at night.
The anodes are taken out just before the bubbles of gas begin to be evolved, which occurs after about 95 hours ; the men handling the cells bconie very expert in judging when the process is finished.
The cathodes are used until they become too heavy, when they are melted with the crystalline silver and cast into ingots. The cotton bags are used about twice. The electrolyte is used until it becomes foul with impurities. When the specific gravity reaches about 1-320, about half of the solution is. drawn off and fresh silver nitrate and water added. The foul solution, which contains from 3 to 6 per cent, silver and a large amount of copper, etc., is run into another tank and nearly all the silver is electro-deposited, iron anodes and silver cathodes being used. There is still a little silver left in solution, which is precipitated with salt solution and the copper is then, electro-deposited or recovered with scrap iron, if of sufficient value.
All the washings from the fine silver, etc., are run into a large tank and precipitated with salt solution, and the silver chloride reduced to grey silver with iron plates and a little acid, washed, dried and melted.
The wash-water from the grey silver is run into a wooden tank containing iron plates and allowed to stand for several days before being run down the drain. This tank is cleaned out once a year, and the mud dried and melted.. The resultant metal is found to contain about 1 per cent, silver and the rest chiefly copper.
The disadvantage of the process is the length of time for treatment. The average gold received assays between 750 and 800 in fineness. Quite-an appreciable amount of gold as received contains 30 per cent, or more of base metal. This material cannot be treated by the silver nitrate process, except a little at a time, and it causes the electrolyte in the silver cells to become foul very quickly. It would be better to treat it by the chlorine-process (especially if it is preceded by treatment with oxygen, see p. 429), The chlorine process was to be used instead of the silver nitrate process after April, 1915.
10. Electrolysis in Gold Chloride Solution.—In this process a solution of gold chloride containing hydrochloric acid is subjected to electrolysis. The anode consists of impure gold. Gold and most other metals are dissolved at the anode, and nearly pure gold is deposited at the cathode, which usually consists of a thin sheet of pure gold.
The process was described in 1863 by Charles Watt, of Sydney, in a communication addressed to the Master of the Mint, London, and now in the-Mint Library.1 Watt used a solution to which he added u from one-fourth to one-fifth its bulk of hydrochloric acid." This he " carefully added " until bubbles of chlorine ceased to be evolved from the anode. He does not mention the heating of the solution nor the addition of chloride of gold. The original solution was to contain 0-5 oz. of gold per pint, or 27 grammes, per litre. The voltage used was 1-7, and anodes" ^ inch thick were dissolved in 24 hours. This would correspond to a current density of about 330 amperes, per square metre. The silver chloride was brushed from the anodes if necessary. The process had the approval of Geo. Gore, but was not adopted at the Sydney Mint, on the ground that no parting process was necessary there. The Miller process was afterwards introduced at Sydney in 1869.
1 T. K. Rose, Pres. Address to the Inst. Mug. and Met., March, 1915.t. 1J)OS, p. 409. ;i Private communication l>y permission of Dr. J. Bonar, Deputy
